Effects of heparin-induced lipolytic activity on the structure of rat high-density lipoprotein.
Following its secretion into the plasma compartment, the high-density lipoprotein (HDL) is presumed to be acted upon by both soluble enzymes, such as lecithin:cholesterol acyltransferase (LCAT), and membrane-associated enzymes, such as lipoprotein lipase and hepatic lipase. Rats were injected intravenously with heparin to release membrane-associated lipolytic activities into the circulation and the collected plasma was incubated overnight at 37 degrees C in the presence or absence of an LCAT inhibitor or an inhibitor of lipoprotein lipase (1 M NaCl). It was observed that lipoprotein lipase accounted for most of the triglyceride hydrolase activity in the heparin-treated plasma, and that the heparin-releasable activities caused an increase in HDL density but no measurable change in particle size when LCAT was inhibited. Heparin treatment caused about a 60% decrease in plasma triacylglycerol during the interval between injection of heparin and blood collection. Although this caused marked compositional changes in the d less than 1.063 g/ml lipoproteins, no changes were observed in the lipid composition or apoprotein distribution in the HDL. Subsequent incubation for 18 h at 37 degrees C produced marked increases in the apoE content of HDL from heparin-treated plasma even when LCAT was inhibited. Time-course studies showed that in the presence of an LCAT inhibitor there was considerable conversion of phosphatidylcholine to lysophosphatidylcholine in heparin-treated plasma, and that this activity was diminished by 1 M NaCl, but that no phospholipolysis was observed in control plasma. By contrast, both heparin-treated and control plasma possessed substantial triglyceride hydrolase activity. The concurrent action of lipases and LCAT was observed to reduce the maximum level of cholesterol esterification which could be achieved in the absence of lipase activity. It is concluded that changes in HDL particle size are mainly attributable to LCAT, but that lipase activities, which are either free in rat plasma or releasable by heparin, play a role in restructuring the phospholipid moiety and altering the protein composition of the HDL, especially with respect to apoE, a potential ligand to cellular receptors.